Transgenic mice that overexpress the anti-apoptotic Bcl-2 protein have improved histological outcome but unchanged behavioral outcome after traumatic brain injury.
Increasing evidence suggests that apoptosis is a contributing factor to neuronal cell death in traumatic brain injury (TBI). There is increased expression, cleavage and activation of caspases as well as other proteins known to regulate apoptosis in neurons after TBI. These proteins include the proto-oncogene Bcl-2 which belongs to a family of proteins with both pro- and anti-apoptotic properties. To investigate the role of apoptosis in TBI and the importance of Bcl-2 protein on the severity and outcome of injury, Bcl-2 overexpressing transgenic and wild-type control mice were subjected to the controlled cortical impact model of TBI. There was no significant difference in the cleavage of caspase-3 or caspase-9 detected by Western blotting of hippocampal samples from transgenic or wild-type mice after TBI. Bcl-2 transgenic mice had smaller contusion volumes and increased numbers of surviving neurons in CA2 but not other regions of hippocampus compared to wild-type controls. By contrast, there was no difference in motor function determined by the round beam balance and wire grip tests between transgenic and wild-type mice after TBI. Cognitive function assessed by the Morris water maze was also not different between groups. These results suggest that overexpression of Bcl-2 is only partially neuroprotective and other members of this protein family may prove to be more important in protecting neurons from cell death.